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(54) Parking assist device and method for assisting parking 



(57) A parking assist device (1) includes a camera 
(3) for capturing an image of an area outside a vehicle, 
and a monitor (4) for displaying the captured image, and 
sets a target parking position by moving a target parking 
frame (11) displayed on a screen of the monitor (4). A 



default position of the target parking frame (1 1 ) is deter- 
mined based on a target parking position (P2) which is 
a relative position with respect to a parking preparation 
position (P1). The target parking position (P2) is esti- 
mated based on a running state of the vehicle until the 
vehicle reaches the parking preparation position (P1). 
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Description 

BACKGROU ND OF THE INVENTION 
1 • Field of Invention 



[0001] The invention relates to a parking assist device 
and a method for assisting parking. 

2. Description of Related Art 

[0002] When a driver operates a vehicle, it is relatively 
difficult to park a vehicle such as backing the vehicle into 
the garage and executing parallel parking. Especially a 
beginning driver is likely to have difficulty in a vehicle 
operation at the time of parking the vehicle. Then a 
parking assist device for assisting the operation at the 
time of parking the vehicle is known. As the parking as- 
sist device of this type, a parking guide device is dis- 
closed in Japanese Patent Laid-Open Publication No 
11-208420. After the vehicle is temporarily stopped at 
the s.de of the target parking position, the parking guide 
device guides the vehicle to a target parking position by 
capturing a target parking area from a side of the target 
parking position and superimposing a target parking 
frame obta.ned by computation on the captured camera 
image. 

[0003] However, using the parking guide device dis- 
closed in the above-mentioned publication, a camera for 
capturing a target parking area from a side of the target 
parking position, and a camera for capturing an image 
of an outside area in back of the vehicle while parking it 
are indispensable. Thus, a need for a plurality of cam- 
eras increases a cost. 

[0004] In addition, using the parking assist device dis- 
closed in the publication, the vehicle needs to be tem- 
porarily moved to in front of the target parking position 
which causes an unnecessary move of the vehicle. This 
detenorates the convenience of the driver. 
[0005] Meanwhile, when the parking assist is started 
a default display of a target parking frame which shows 
the target parking position may be only displayed on a 
right side or a left side of the vehicle on a screen of a 
vehicle-installed monitor, and the target parking position 
may be set while moving and adjusting the target park- 
ing frame by target parking position setting means How- 
ever, in this method, it takes a long time to set the target 
parking position when the default display of the target 
parking frame is far from the target parking position. 

SUMMARY OF THE INVENTION 

[0006] It is an object of the invention to make it pos- 
sible to assist parking by a regular operation of backing 
the vehicle into the garage, and to reduce a setting time 
of a target parking position by default-displaying a target 
parking frame at a position as close as possible to the 
target parking position to save the trouble of modifying 
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the position of the target parking frame. 
[0007] A first aspect of the invention relates to a park- 
ing assist device which includes image capturing means 
for capturing an area outside the vehicle and displaying 
5 means for displaying a captured image, and assists an 
operation of parking executed by a driver by displaying 
a target parking frame on a screen of the displaying 
means. The parking assist device estimates the target 
parking position which is a relative position with respect 
to a parking preparation position based on a running 
state of the vehicle until the vehicle reaches the parking 
preparation position, and determines an initial setting 
position of the target parking frame based on the esti- 
mated target parking position. 
'5 [0008] Therefore, in the first aspect of the invention 
the default position of the target parking frame can be 
set in the vicinity of the target parking position. There- 
fore, the time required to set the target parking position 
can be reduced. Also, since a camera or the like for cap- 
turing an image of a side area of the vehicle is not re- 
quired, In addition, the vehicle does not need to be tem- 
porarily moved to in front of the target parking position 
which improves convenience of the driver. 
[0009] It is conceivable that in a regular parking oper- 
ation, when the vehicle is running until it reaches the 
parking preparation position, the vehicle moves straight 
and turns around after moving straight, and the vehicle 
is parked at the parking preparation position at a def lec- 
tion angle with respect to the direction of movino 
30 straight. a 

[0010] Accordingly, it is preferable that the parking as- 
sist device calculates a deflection angle in the parking 
preparation position, and estimates the target parking 
position based on the calculated deflection angle. In this 
35 way, the target parking position can be more accurately 
estimated by performing a computation to estimate the 
target parking position based on the defection angle in 
the parking preparation position which is determined 

basedontherunningstateofthevehicleuntilthevehicle 
reaches the parking preparation position. The deflection 
angle may be calculated based on a moving distance of 
the vehicle from a certain position to the parking prepa- 
ration position. Also, the target parking position may be 
estimated by a different formula depending on the turn- 
45 mg angle. 

[0011] A second aspect of the invention relates to a 
method for assisting a parking operation by displaying 
an image captured by image capturing means and a tar- 
get parking frame on a screen of displaying means pro- 
vided inside a vehicle. In the method, a target parking 
position which is a relative position with respect to a 
parking preparation position is estimated based on the 
running state of the vehicle until the vehicle reaches the 
parking preparation position, and the initial setting posi- 
tion of the target parking frame is calculated based on 
the estimated target parking position . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The forgoing and further objects, features and 
advantages of the invention will become apparent from 
the following description of preferred embodiment with 
reference to the accompanying drawings, wherein like 
numerals are used to represent like elements and 
wherein: 

FIG. 1 is a block diagram showing a parking assist 
device according to an embodiment of the inven- 
tion. 

FIG. 2 is a diagram showing an image displayed on 
a monitor. 

FUG. 3 is a plane view showing a state in which the 
vehicle moves to a target parking area. 
FIG. 4 is an explanatory view explaining the target 
parking position which is a relative position with re- 
spect to a parking preparation position. 
FIG. 5 is a graph showing a relation between a de- 
flection angle and a moving distance of the vehicle 
in an X direction and a Z direction. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0013] Hereafter, a preferred embodiment of the in- 
vention will be explained in detail with reference to ac- 
companied drawings. 

[0014] A parking assist device 1 according to the em- 
bodiment is mounted on a vehicle to execute parking 
assist when the vehicle is parked. As shown in FIG. 1, 
the parking assist device 1 includes a parking assist 
ECU 2, which is an electronic control unit. The parking 
assist ECU 2 controls the whole parking assist device 
1 . The parking assist ECU 2 is provided with a CPU, a 
ROM, a RAM, an input signal circuit, an output signal 
circuit, a power circuit, or the like, and stores various 
control routines including a parking assist control rou- 
tine. 

[0015] A camera 3, a monitor 4, and target parking 
position setting means 5 are connected to the parking 
assist ECU 2. The camera 3 can be regarded as image 
capturing means of the invention. The monitor 4 can be 
regarded as displaying means of the Invention. 
[0016] The camera 3 includes, for example, a wide- 
angle lens which is arranged in a rear portion or a side 
portion of the vehicle, and captures an image of an out- 
side area in back of the vehicle. The image captured by 
the camera 3 is displayed on a screen of the monitor 4. 
The camera 3 may capture the image of the area in back 
of the vehicle at all the times, or may start capturing the 
image when the vehicle is backed up in order to reduce 
power consumption. Vehicle's backing up can be 
detected , for example : by a fact that a shift lever is 
placed in a reverse range. 

[0017] The monitor 4 is arranged inside the vehicle, 
for example, at a position which is within sight of the 



driver, in an instrument panel. As shown in FIG. 2, in 
addition to the image captured by the camera 3, a target 
parking frame 1 1 which shows a target parking position 
displayed at a position determined by the parking assist 
5 ECU 2, a pole P1 for confirming a safe condition and the 
like are displayed on the screen of the monitor 4. Note 
that since the wide-angle lens is provided to the camera 

3, a peripheral portion of an actual image is deflected. 
However, the image in FIG. 2 is shown straight in order 

10 to facilitate an understanding of an explanation. 

[0018] As shown in FIG. 2, target parking position set- 
ting means 5 is a touch panel type and is displayed on 
a screen of the monitor 4, and includes arrows Y1 to Y4 
in a vertical direction or a lateral direction, and rotational 

15 arrows Y5 : Y6 which curve in a clockwise direction or a 
counterclockwise direction. By touching these arrows 
Y1 to Y6, a target parking frame 1 1 which is determined 
in advance, and also displayed on the screen of the 
monitor 4 along with the image captured by the camera 

20 3 is rotated and moved to set the target parking position . 
Note that when a default position display of the target 
parking frame 11 corresponds to a position correspond- 
ing to the target parking position, the target parking po- 
sition is set without the need for touching the arrows Y1 

25 to Y6 of the target parking position setting means. 

[0019] Also, a determining switch S1 which the driver 
touches when the driver judges that the default position 
display of the target parking frame 1 1 has corresponded 
to the position corresponding to the target parking posi- 

30 tion, and an assist canceling switch S2 which the driver 
touches when the driver wants to cancel parking assist 
in midstream are displayed on the screen of the monitor 

4. The parking assist is started by touching the deter- 
mining switch S1 , and the parking assist is canceled by 

35 touching the assist canceling switch S2. 

[0020] Further, as shown in FIG. 1 , automatic steering 
means 6 and a starter switch 7 for switching ON/ OFF 
of parking assist mode are connected to the parking as- 
sist ECU 2. The automatic steering means 6 is provided 

40 with an actuator for steering a steering wheel of the ve- 
hicle, and receives a control signal from the parking as- 
sist ECU 2 to steer the steering wheel. Also, the starter 
switch 7 is mounted on, for example, the instrument pan- 
el. In a state where the starter switch 7 is ON, when an 

45 assist start condition is established, that is, for example, 
when the shift lever (not shown) is put into the reverse 
range, a mode is switched to the parking assist mode to 
start certain processing of the parking assist. Alterna- 
tively, in a state where the starter switch 7 is OFF, even 

50 when the shift lever is put into the reverse range and the 
assist start condition is established, the mode is not 
switched to the parking assist mode and the processing 
of the parking assist is not executed. Therefore, for ex- 
ample, when the driver is skilled enough and does not 

55 need to use such parking assist device 1 , the starter 
switch 7 may remain OFF. 

[0021] Also, a vehicle speed sensor 8 and a steering 
angle sensor 9 are connected to the parking assist ECU 
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2. The vehicle speed sensor 8 includes, for example, an 
active wheel vehicle speed sensor which is mounted on 
a wheel (not shown) of the vehicle, and detects a rota- 
tional speed of the wheel to output a speed signal to the 
parking assist ECU 2. In the parking assist signal ECU 
2, a mileage of the vehicle is calculated based on the 
speed signal output from the vehicle speed sensor 8. 
Also, the steering angle sensor 9 is mounted on, for ex- 
ample, a steering shaft (not shown) of the vehicle, de- 
tects a rotation angle of a steering, and outputs the de- 
tected rotation angle signal to the parking assist ECU 2. 
In the parking assist ECU 2. a steering angle of the 
steering wheel is calculated based on the detected ro- 
tation angle signal of the steering. 
[0022] An operation of the parking assist device ac- 
cording to the embodiment will be explained, as follows. 
[0023] In the embodiment, as shown in FIG. 3, an ex- 
ample in which a vehicle M is parked into a parking sec- 
tion D2 of a parking lot PA whose area for parking vehi- 
cles is partitioned into parking sections D1, D2, D3, ... 
by a partitioning line will be explained. 
[0024] In a state where the starter switch 7 is ON, 
when a driver of the vehicle M , with the intention of park- 
ing the vehicle into the parking section D2, passes in 
front of the target parking position, turns the vehicle such 
that a rear portion of the vehicle M faces the parking 
section D2 to move the vehicle M to a parking prepara- 
tion position P1 , and puts the shift lever (not shown) in 
a vehicle compartment into the reverse range, the mode 
is switched to the parking assist mode. When the mode 
is switched to the parking assist mode, the camera 3 is 
turned ON first, and an image of an area in back of the 
vehicle is read by the camera 3. The image read by the 
camera 3 is output to the monitor 4 through the parking 
assist ECU 2, and displayed on the screen of the monitor 
4, as shown in FIG. 2. When the image is displayed on 
the screen of the monitor 4, a target parking position P2, 
shown in FIG. 3 ; in a longitudinal rectangular shape 
which is corresponding to a form obtained when the ve- 
hicle M is seen from the top is set. 
[0025] In order to set the target parking position P2, 
a target parking frame 1 1 is displayed at a default display 
position on the screen of the monitor 4 first. The driver 
touches the arrows Y1 to Y6 in the target parking posi- 
tion setting means 5 as required while looking at the tar- 
get parking frame 1 1 , to move the target parking frame 
1 1 , and ultimately set the target parking position P2. In 
the embodiment, when the default position of the target 
parking frame 1 1 at this time is determined, a computa- 
tion for estimating the target parking position P2 (a rel- 
ative position with respect to the parking preparation po- 
sition P1) is executed, and the default position of the 
target parking frame 11 is determined based on the es- 
timated target parking position P2. The target parking 
position P2 is estimated based on a running state of the 
vehicle which is obtained before the vehicle M reaches 
the parking preparation position P1 . 
[0026] When the parking operation is executed, a be- 



havior of the vehicle M before reaching the parking prep- 
aration position P1 is usually as shown in FIG. 3. First 
the vehicle M comes close to a position in front of the 
parking section D2 where the driver intends to park the 
s vehicle ; while moving straight ahead. A moving direction 
of the vehicle M at this time is usually along a width di- 
rection of the parking section D2. Secondary, the vehicle 
M passes in front of the parking section D2. At this time, 
from a base point Q which is at a front position of the 
10 parking section D2, the vehicle M turns and moves, for 
example, in a clockwise direction to the parking prepa- 
ration position P1 while proceeding in a direction of mov- 
ing away from the parking section D2 by a certain de- 
flection angle (a turning round angle with respect to an 
?5 immediately preceding direction of moving straight) with 
a certain turning radius. Next, the vehicle M turns and 
moves while backing up in the clockwise direction with 
the certain turning radius. Then, the vehicle M finally 
straight backs up to the target parking position P2. 
20 [0027] The target parking position P2, which is a rel- 
ative position with respect to the parking preparation po- 
sition P1 , is estimated based on a running state (a track 
of the vehicle) by such a regular backing of a vehicle 
into a garage. More specifically, the target parking po- 
25 sition P2 is estimated as follows; assuming that the ve- 
hicle M moves straight and turns around so as to exe- 
cute such a regular parking as mentioned above when 
the vehicle M moves to the parking preparation position 
P1 , a deflection angle 6 (refer to FIG. 4) of the vehicle 
30 M is determined from the moving distance and the turn- 
ing radius of the vehicle, while the vehicle is turning. The 
moving distance is determined based on a signal from 
the vehicle speed sensor 8, and the turning radius is de- 
termined from an amount of steering of the steering 
35 wheel which is determined based on a signal from the 
steering angle sensor 9. 

[0028] In this case, assuming that a minute moving 
distance and the turning radius of the vehicle M while 
the vehicle is turning are respectively ds and R, the de- 
40 flection angle e is determined by a following formula (1). 



45 



U 

e= fi/Rds — (i) 



[0029] In the formula (1), an integration interval is -5 
to 0 m. A variation of a direction of the vehicle which is 
caused by the vehicle's moving by 5m until the vehicle 
50 reaches the present position is determined by the for- 
mula. The above set moving distance, i.e., 5m may be 
changed in accordance with a vehicle speed as re- 
quired. Also, the parking assist ECU 2 executes a 
straight judgement which by it is whether the vehicle M 
55 has moved straight. When it is judged that the vehicle 
M has moved straight as a result of the straight judge- 
ment, the deflection angle 0, which is determined by the 
formula (1 ), is cleared. In the straight judgement, for ex- 
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ample, when the vehicle has run for 2 m, for example, 
with a steering maintained substantially straight (a 
steering angle of the steering is within ± 30 degrees), it 
is judged that the vehicle has run straight. Therefore, 
when the vehicle moves straight before starting turning, 
the deflection angle 9 is accurately determined. 
[0030] After the deflection angle G is determined, the 
target parking position P2 is determined in an X-Z coor- 
dinate system whose X-axis and Z-axis are respectively 
a lateral direction and a longitudinal direction of the ve- 
hicle M with respect to a position of the vehicle M, as 
shown in FIG. 4. Formulas for calculating the target 
parking position P2 vary depending on degrees of the 
deflection angles G. 

[0031] First, when the deflection angle G is equal to or 
larger than 0 and less than 30 degrees (0 < 6 < 30), a 
moving amount in an X direction and a moving amount 
in a Z direction are determined by the following formulas 
(2) and (3). 

X = Rmin (1.0- sin G) + B • cos 6 (2) 



Z = C + Rmin • cos G + B . sin G (3) 

Note that following are adaptation constants; 
Rmin - 4.05 (m), B = 2.0 (m), C = 1 O(m). 
[0032] When the vehicle is backed into the garage, 
the track of the vehicle can usually be set on the as- 
sumption that first the vehicle backs up straight, then 
moves back while turning, and backs up straight again. 
The adaptation constant B corresponds to the vehicle's 
last straight backing up, and the adaptation constant C 
corresponds to the vehicle's first straight backing up so 
as to obtain such a track. Also, the adaptation constant 
Rmin is a turning radius which is obtained when the ve- 
hicle backs up while turning, and, for example, a turning 
radius which is obtained when steering is made to the 
fullest extent. These adaptation constants are set based 
on an entire length, afull width, awheel base, otherfea- 
tures, or the like of the vehicle M, as required. 
[0033] When the vehicle moves, a moving amount in 
the X direction at the time of first straight backing up is 
0, a moving amount in the X direction at the time of back- 
ing up while turning around is Rmin • (1 .0 - sin G), and a 
moving amount in the X direction at the time of last 
straight backing up is B-cos G. Therefore, as a moving 
amount in the X direction, the formula (2) is derived by 
adding these values. Also, a moving amount in the Z 
direction at the time of first straight backing up is C, a 
moving amount in the Z direction at the time of backing 
up while turning is Rmin cos G, and a moving amount in 
the Z direction at the time of last straight backing up is 
B-sin G. Therefore, as a moving amount in the Z direc- 
tion, the formula (3) is derived by adding these values 
together. 

[0034] Note that when the deflection angle G is 0 de- 
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gree (G = 0), it is preferable to set in advance whether a 
target parking frame 11 is displayed on a right side or a 
left side of the vehicle on the screen of the monitor based 
on whether the vehicle M is parked on a right rear side 
5 or a left rear side of the vehicle, since the vehicle M does 
not turn around. 

[0035] Secondly, when the deflection angle G is equal 
to or larger than 30 degrees and less than 50 degrees 
(30 < G < 50), a moving amount in the X direction can 
be determined by the formula (2) as well as in the case 
where the deflection angle is equal to or larger than 0 
degree and less than 30 degrees. Also, a moving 
amount in the Z direction can be determined by the fol- 
lowing formula (4). 

Z = 5.5 + 0.05 • (G - 30) (4) 

[0036] When the deflection angle G is equal to or larg- 
erthan 30 degrees, the moving amount in the Z direction 
increases proportionately with the deflection angle G. 
Accordingly, within a range where the deflection angle 
G is equal to or larger than 30 degree and less than 50 
degrees, the moving amount in the Z direction linearly 
increases in accordance with increases in the deflection 
angle G, as shown by the formula (4). 
[0037] In addition, when the deflection angle G is 
equal to or larger than 50 degrees (50 < G), the moving 
amount in the X direction can be determined by the for- 
mula (2) as in the case where the deflection angle 0 is 
equal to or larger than 0 degree and less than 30 de- 
grees. Also, the moving amount in the Z direction can 
be determined by a following formula (5). 

Z = 6.5 (5) 

[0038] When the vehicle is backed to the garage, the 
deflection angle G is usually approximately 20 degrees, 
and even when the deflection angle G is large, it is ap- 
proximately 30 degrees. Also, when the deflection angle 
G increases to equal to or larger than 50 degrees, there 
is almost no variations in the moving amount in the Z 
direction. The target parking position P2 can be estimat- 
ed with substantially high accuracy by fixing the moving 
amount in the Z direction at 6.5 m and defining a maxi- 
mum value. 

[0039] FIG. 5 shows a relation between the deflection 
angle G which is calculated by the formulas (2) to (5), 
and moving distances in the X direction and the Z direc- 
tion. 

[0040] After the target parking position P2 is estimat- 
ed in the above-mentioned manner, the default position 
of the target parking frame 11 is determined based on 
the estimated target parking position P2. Then, the tar- 
get parking frame 11 is displayed at the determined de- 
fault position. 

[0041] After the target parking frame 11 is displayed 
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on the screen of the monitor 4, the driver touches the 
arrows Y1 to Y6 in the target parking position setting 
means 5 as required to modify and set the target parking 
position. At this time, the default display position of the 
target parking position 11 is in the vicinity of the target 5 
parking position P2, which saves the driver the trouble 
of moving the target parking frame 11 when the driver 
sets the target parking position P2. Accordingly, the set- 
ting time can be reduced. 

[0042] When the target parking position P2 is set the 10 
parking assist ECU 2 judges whether a track from the 
parking preparation position P1 to the target parking po- 
sition P2 can be drawn based on a relative positional 
relation between the parking preparation position P1 
which is a current position of the vehicle M, and the set is 
target parking position P2. Then, when the parking as- 
sist ECU 2 judges that the track cannot be drawn, it dis- 
plays the target parking frame 11 in red as well as dis- 
playing a comment "guidance is not available" on the 
screen of the monitor 4. On the contrary, when the park- 20 
mg assist ECU 2 judges that the track can be drawn it 
displays the target parking frame 11, for example 'in 
green which is different from red as well as displaying a 
determining switch S1 on the screen of the monitor 4. 
After the determining switch S1 is displayed, the driver 25 
checks whether or not an obstacle such as another ve- 
hicle is on the track connecting the parking preparation 
position P1 to the target parking position P2. Then, after 
confirming that there is no obstacle, the driver touches 
the determining switch S1 . When the drivertouches the so 
determining switch S1, the parking assist is started 
When the parking assist is started, the steering opera- 
tion by the driver is no longer required since the auto- 
matic steering means 6 is activated. Then, the driver can 
execute the parking operation with the parking assist by 35 
adjusting the vehicle speed as required. After that the 
vehicle is guided to the target parking position P2 to 
complete the control 

[0043] Also, during the above-mentioned operation 
the assist canceling switch S2 is displayed on the screen 40 
of the monitor 4. When the driver takes an action, such 
as touching the assist canceling switch S2, pressing 
down on the accelerator or operating the steering, to sat- 
isfy the assist canceling condition, the parking assist is 
cancelled at that point in time. " 45 

[0044] As mentioned above, in the parking assist de- 
vice according to the embodiment, since the camera for 
capturing the image of the side area of the vehicle is not 
required, the increase in cost due to mounting the extra 
camera can be avoided. Also, since the regular opera- so 
t.on of backing the vehicle into the garage i.3 conceived 
as the parking operation, an unnecessary operation 
such as temporarily stopping the vehicle in front of the 
target parking position does not need to be executed. 
Therefore, the vehicle can be parked by executing the 55 
backing up operation only once, which enhances the 
convenience of the driver. In addition, the position of the 
default display of the target parking frame which shows 



the target parking position on the screed is determined 
based on the estimated relative positional relation be- 
tween the parking preparation position and the target 
parking position. Accordingly, the target parking frame 
can be default-displayed at the substantially accurate 
target parking position, which facilitates the driver's set- 
ting of the target parking position which is executed at 
the parking preparation position. This reduces the time 
required to set the target parking position. 
[0045] While the preferred embodiment of the inven- 
tion has been explained, the invention is not limited to 
the above-mentioned embodiment. Also, in the embod- 
iment, automatic steering means is provided. However 
automatic braking means or automatic driving means in 
addition to the automatic steering means may be pro- 
vided such that the driver can execute the parking op- 
eration without executing a vehicle speed adjustment 
operation. As a matter of course, one or two of the 
above-mentioned means may be provided such that the 
driver can execute the parking assist. 
[0046] As mentioned above, using the parking assist 
device according to the embodiment, the parking can 
be assisted by the regular operation of backing the ve- 
hicle into the garage when the parking of the vehicle is 
assisted. Also, the setting time of the target parking po- 
sition can be reduced by default-displaying the target 
parking frame at a position as close as possible to the 
target parking position to save the driver the trouble of 
modifying the position of the target parking frame. 

Claims 

1. A parking assist device which is provided with im- 
age capturing means (5) for capturing an image of 
an area outside the vehicle, and displaying means 
(4) for displaying the captured image, displays a tar- 
get parking frame (1 1 ) on a screen of the displaying 
means (4) to assist a parking operation executed 
by a driver of the vehicle characterized in that 

the parking assist device estimates a target 
parking position which is a relative position with re- 
spect to a parking preparation position (P1) based 
on a running state of the vehicle until the vehicle 
reaches the parking preparation position (P1), and 
calculates an initial setting position of the target 
parking frame (11) based on the estimated target 
parking position (P2). 



2. The parking assist device according to claim 1 
characterized in that 

the running state includes a moving straight 
and a turn after moving straight, and 

the parking assist device calculates the de- 
flection angle (G) between a direction of the moving 
straight and a direction of the vehicle at the parking 
preparation position (P1) based on the running 
state, and estimates the target parking position 
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based on the calculated deflection angle (G). 

3. The parking assist device according to claim 2, 
characterized in that 

the parking assist device calculates the de- 5 
flection angle (G) based on a moving distance of the 
vehicle from a certain position to the parking prep- 
aration position (P1). 

4. The parking assist device according to claim 2 or 3, 10 
characterized in that 

formulas for estimating the target parking po- 
sition vary depending on degrees of the calculated 
deflection angle (G). 

15 

5. A method for assisting a parking operation by dis- 
playing an image captured by image capturing 
means (5) and a target parking frame (11) on a 
screen of displaying means (4) provided inside a ve- 
hicle characterized in that 20 

a target parking position (P2) which is a rela- 
tive position with respect to a parking preparation 
position (P1) is estimated based on the running 
state of the vehicle until the vehicle reaches the 
parking preparation position (P1 ), and the initial set- 25 
ting position of the target parking frame (11) is cal- 
culated based on the estimated target parking po- 
sition (P2). 

30 
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